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 The Effect of Parity Order and Season of Calving on  
Chemical Composition of Colostrum  
  M.Sc. 
Tahany Abdoon Mohamed Balla 
Animal Production 
Abstract 
The present study was conducted to investigate the effect of parity order of 
season of calve on the chemical composition (protein, fat, lactose) of colostrum in 
cows. Twenty-four newly lactating cows of different parity numbers were chosen 
from the University of Khartoum Farm herd to investigate the chemical 
composition of colostrums. The study was carried out from September 2009 till 
September 2010. Duplicate samples of colostrum from each of the experimental 
animals were collected and analyzed. The highest colostrum protein content 
obtained during autumn was 14.40% while the lowest value was 8.90% obtained 
during the summer season. The results revealed that both parity and season of 
calving influenced the chemical components of colostrum during the three first 
days postpartum. Differences in colostrum composition be of different parities 
were significant. The highest protein value recorded in day one of the colostral 
period in the different parities was obtained in parity four and five (19.5% each). 
Comparing between calving season the highest colostral protein was 
obtained in the autumn calving seasons while the lowest value was recorded in the 
summer calving season (8.95%). The fat component results showed significant 
differences between the different parties. The highest fat content was recorded in 
the summer calving season (5.01%) and the lowest value was obtained in autumn 
samples (3.64%). Difference in fat content during the three colostral period days 
were non consistent. The lactose content, on the other hand, demonstrated 
significantly differences among different parities with non consistent, pattern in 
colostral days. The season of calving exerted significantly differences in lactose 
content with the highest value (7.10%) recorded n the autumn calving season and 
the least was recorded for the summer calving season (3.40%). 
 
 
 
   ﺍﻟﻭﻻﺩﺓ ﻋﻠﻰ ﺍﻟﺘﺭﻜﻴﺏ ﺍﻟﻜﻴﻤﻴﺎﺌﻲ  ﺭﻗﻡﺃﺜﺭ ﻤﻭﺴﻡ ﻭ
   ﺏ ﻓﻲ ﺍﻷﺒﻘﺎﺭﻟﻠﺴﺭﺴﻭ
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 ﺘﻬﺎﻨﻲ ﻋﺎﺒﺩﻭﻥ ﻤﺤﻤﺩ ﺒﻠﺔ
 ﺍﻹﻨﺘﺎﺝ ﺍﻟﺤﻴﻭﺍﻨﻲ
 
    
   ﺍﻟﻤﺴﺘﺨﻠﺹ
ﻋﻠـﻰ ﺍﻟﺘﺭﻜﻴـﺏ ﺍﻟﻭﻻﺩﺓ ﻤﻭﺴﻡ ﺩﺍﺕ ﻭﻻﺭ ﻋﺩﺩ ﺍﻟﻭﻴﺜﺘﺄﺃﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻟﻤﻌﺭﻓﺔ 
ﻭﻟﻲ ﺒﻌﺩ ﺍﻟـﻭﻻﺩﺓ ﻓـﻲ ﻷﺍ ﺃﻴﺎﻡﻟﻠﺴﺭﺴﻭﺏ ﺨﻼل ﺍﻟﺜﻼﺜﺔ ( ، ﻻﻜﺘﻭﺯﺩﻫﻭﻥ، ﺘﻴﻥﻭﺒﺭ)ﺍﻟﻜﻴﻤﻴﺎﺌﻲ 
ﺒﻘﺭﺓ ﻋﺸﻭﺍﺌﻴﺎﹰ ﻤﻥ ﻗﻁﻴﻊ ﻤﺯﺭﻋﺔ ﺠﺎﻤﻌـﺔ ﺍﻟﺨﺭﻁـﻭﻡ ﻟﺘﻘﻴـﻴﻡ  42 ﺕﺭﺍﺨﺘﻴ. ﺍﻟﺤﻠﻭﺏ ﺍﻷﺒﻘﺎﺭ
 ﺎﺕ ﻤﻥ ﺍﻟﺭﺴﻭﺴـﻭﺏ ﻋﻴﻨ ﺕﺨﺫﺃ .ﺍﻷﻭﻟﻲ ﺍﻟﺘﻐﻴﺭﺍﺕ ﺍﻟﺘﻲ ﺘﺤﺩﺙ ﺒﻌﺩ ﺍﻟﻭﻻﺩﺓ ﺨﻼل ﺍﻟﺜﻼﺜﺔ ﺃﻴﺎﻡ
 ﻀـﺤﺕ ﻭﺃ. ﻜﻴﻤﻴﺎﺌﻴـﺎﹰ  ﻭﺘﻡ ﺘﺤﻠﻴﻠﻬـﺎ ﻟﻤﺩﺓ ﺜﻼﺜﺔ ﺃﻴﺎﻡ ﻴﻭﻤﻴﺎﹰ ﻭﻤﻥ ﺤﻴﻭﺍﻨﺎﺕ ﺍﻟﺘﺠﺭﺒﺔ  ﺍﺭﻴﻥﺘﻜﺭﺒ
ﺍﻻﻭﻟﻲ ﻋﻠﻰ ﻤﻜﻭﻨـﺎﺕ  ﺔ ﺍﻴﺎﻡﻼﺜﻟﻤﻭﺴﻡ ﺨﻼل ﺍﻟﺜﺭ ﻭﺍﻀﺢ ﻟﻌﺩﺩ ﺍﻟﻭﻻﺩﺍﺕ ﻭﺍﻴﺜﺘﺄﺞ ﻭﺠﻭﺩ ﺘﺎﺌﺍﻟﻨ
ﺒﺎﻟﻨﺴـﺒﺔ . ﺒﻴﻥ ﺍﻟﻭﻻﺩﺍﺕ ﺍﻟﻤﺨﺘﻠﻔﺔﻤﻌﻨﻭﻴﺔ ﺩ ﻓﺭﻭﻗﺎﺕ ﻭﺠﻭ ﺞﺍﻟﻨﺘﺎﺌ ﻭﻜﺫﻟﻙ ﺃﻅﻬﺭﺕ. ﺍﻟﺴﺭﺴﻭﺏ
ﻜﻤـﺎ . ﺘﻨﺎﻗﺹ ﺘﺩﺭﻴﺠﻴﺎﹰ ﻤﻥ ﺍﻟﻴﻭﻡ ﺍﻻﻭل ﺇﻟﻲ ﺍﻟﻴﻭﻡ ﺍﻟﺜﺎﻨﻲ ﺜﻡ ﺍﻟﻴﻭﻡ ﺍﻟﺜﺎﻟـﺙ ﻗﺩ  ﻟﻘﻴﻤﺔ ﺍﻟﺒﺭﻭﺘﻴﻥ
 ﺩﺍﺕﻓﻲ ﻤﺨﺘﻠـﻑ ﺍﻟـﻭﻻ  ﺍﻷﻭلﻓﻲ ﺍﻟﻴﻭﻡ ﻜﺎﻨﺕ  ﺘﻴﻥ ﺠﺭﺒﺔ ﺃﻥ ﺍﻋﻠﻰ ﻗﻴﻤﺔ ﻟﻠﺒﺭﻭﺃﻭﻀﺤﺕ ﺍﻟﺘ
ﺒﺎﻟﻤﻘﺎﺭﻨﺔ ﺒﻴﻥ ﺍﻟﻔﺼﻭل ﺃﻋﻠﻲ ﻗﻴﻤﺔ . ﺔﺨﺎﻤﺴﺍﻟﺍﻟﺭﺍﺒﻌﺔ ﻭﻜﺎﻨﺕ ﻓﻲ ﺍﻟﻭﻻﺩﺓ ( 5.91)ﻗﻴﻤﺔ  ﻋﻠﻰﻭﺃ
ﺍﻟـﺩﻫﻭﻥ  ﻘﻴﻤـﺔ ﺒﺎﻟﻨﺴﺒﺔ ﻟ. (09.8)ﻟﻠﺒﺭﻭﺘﻴﻥ ﻓﻲ ﺍﻟﺨﺭﻴﻑ ﺒﻴﻨﻤﺎ ﻜﺎﻨﺕ ﺃﻗل ﻗﻴﻤﺔ ﻓﻲ ﺍﻟﺼﻴﻑ 
ﻗﻴﻤﺔ ﻓﻲ ﻓﺼـل  ﺃﻋﻠﻰﻭﻜﺎﻥ  ،ﻴﺔ ﺒﻴﻥ ﺍﻟﻭﻻﺩﺍﺕ ﺍﻟﻤﺨﺘﻠﻔﺔﻅﻬﺭﺕ ﺍﻟﻨﺘﺎﺌﺞ ﻭﺠﻭﺩ ﻓﺭﻭﻗﺎﺕ ﻤﻌﻨﻭﺃ
ﺨﻼل ﺍﻟﺜﻼﺜﺔ ﺃﻴﺎﻡ ﻓﺄﻨﻪ ﻟﻡ ﻴﻜـﻥ  ﺃﻤﺎ(. 46.3)ﻭﺃﻗل ﻗﻴﻤﺔ ﻓﻲ ﻓﺼل ﺍﻟﺨﺭﻴﻑ ( 10.5)ﺍﻟﺼﻴﻑ 
. ﻫﻨﺎﻟﻙ ﻨﻤﻁ ﺜﺎﺒﺕ ﻓﻲ ﺍﻟﺯﻴﺎﺩﺓ ﻭﺍﻟﻨﻘﺼﺎﻥ، ﺃﻤﺎ ﻋﻥ ﺍﻟﻔﺼﻭل ﻓﻬﻨﺎﻙ ﻓﺭﻭﻗﺎﺕ ﻤﻌﻨﻭﻴﺔ ﻭﺍﻀـﺤﺔ 
ﻼﻓـﺎﺕ ﻤﻌﻨﻭﻴـﺔ ﺒـﻴﻥ ﻋـﺩﺩ ﻭﺠﻭﺩ ﺍﺨﺘ ﻟﻼﻜﺘﻭﺯﺍﻟﻨﺘﺎﺌﺞ ﺒﺎﻟﻨﺴﺒﺔ  ﺃﻭﻀﺤﺕﻋﻼﻭﺓ ﻋﻠﻰ ﺫﻟﻙ 
ﻭل ﻓﻬﻨﺎﻟﻙ ﻓـﺭﻕ ﻟﻠﻔﺼﺔ ﺒﻤﺎ ﺒﺎﻟﻨﺴﺃ ﻨﻤﻁ ﺜﺎﺒﺕ،ﺒﺎﻟﻨﺴﺒﺔ ﻟﻌﺩﺩ ﺍﻻﻴﺎﻡ ﻓﻠﻴﺱ ﻫﻨﺎﻟﻙ  ﺃﻤﺎ ،ﺍﻟﻭﻻﺩﺍﺕ
  .ﻓﻲ ﺍﻟﺼﻴﻑ 04.3ﻓﻲ ﻓﺼل ﺍﻟﺨﺭﻴﻑ ﻭﺃﻗل ﻗﻴﻤﺔ  01.7ﻼ ﻗﻴﻤﺔ ﻜﺎﻨﺕ ﻋﺍ ،ﻤﻌﻨﻭﻱ
 CHAPTER ONE 
INTRODUCTION 
 
 
 Colostrum is considered as the most important food for the 
newly born calf during the first three days. It provides all needed 
nutrients and is very rich in carbohydrate, protein, lipid, vitamin and 
minerals. Moreover colostrum provides newborn by immunoglobulins 
and help in disposing meconium because of its laxative effect. 
 The significance of feeding colostrums during the first 24 hrs of 
age stem from the following:     
- Colostrum immunoglobulin is successively reduced with time 
i.e. the concentration of (l Ig) during the first 6 hrs is 
significantly reduced in samples 24 hrs later. 
- The absorptive ability of the calf intestine for (1 Ig) also is 
reduced due to bacterial inoculation. 
- After the first 24 hrs postpartum the cells lining the abomosum 
start secreting HCl and hence reduce the intestinal pH, this 
condition stimulate the secretion of two enzymes pepsinogen 
and pro-rennin which curd the colostrum and reduce 1g 
absorption.  
The objective of present work was undertaken to investigate the 
effect of parity order and season on colostrums composition from 
calves. 
 
 
 
 
 CHAPTER TWO 
LITERATURE REVIEW 
 
2.1 Colostrum definition  
 Colostrum is a viscous mammary secretion during the first 3 
days of lactation. It provides all the essential components of nutrition 
and passive immunity required by the new born calf. 
 It is characterized by a lemon-yellow colour and contains high 
quality protein, fat, essential minerals, vitamins and electrolytes. The 
unique character of colostrum is the high concentration of secretory 
IgA antibodies which confer local gastrointestinal immunity to the 
new natal calves (Smith, 2002). 
 Colostrum is a mixture of lacteal secretions and constituents of 
blood serum such as immunoglobulin (Ig) and other serum proteins 
that accumulate in the mammary gland during the pre-partum dry 
period and are collected via milking at parturition (Foley and Otterby, 
1978) (Table 2.1). 
2.2 Colostrogenesis 
 This is the process of colostrum synthesis by the lactating 
udder, in contrast to lactogensis which described the synthesis of milk. 
Colostrogenesis is initiated during the last days pre-partum during the 
dry period. The triggering mechanism of colostrogenesis is the 
increased receptor sites for prolactin and growth hormone which 
synergize to stimulate the production of suitable enzymes for the 
formation of triglycerides, lactose and casein. 
 Moreover protein formation and epithelial cell division will be 
enhanced (Beniden et al., ).  
  
 
 
 
 
Table (2.1): Composition changes of colostrums over the first five milkings 
compared to whole milk  
Item 
Colostrum (No. of postpartum milking) 
Milk 
1 2 3 4 5 
Specific gravity 1.056 1.040 1.035 1.033 1.033 1.032 
pH 6.32 6.32 6.33 6.34 6.33 6.5 
Total solid  23.9 17.9 14.1 13.9 13.6 12.9 
Fat 6.7 5.4 3.9 4.4 4.3 4.0 
Solids not fat 16.7 12.2 9.8 9.4 9.5 8.8 
Total protein 14.0 8.4 5.1 4.2 2.4 3.1 
Immunoglobulin 6.0   4.2 2.4 0.9 
IgG, g/dl 3.2   2.5 1.5 0.06 
Lactose 2.7 3.9 4.4 4.6 4.7 5.0 
    Source: Foley and Otterby (1978). 
 
 
 
 
 
 
 
 
 2.3 Physical properties of colostrum 
A comparative physical properties of colostrum and milk are 
presented in Table (2.2).  
2.4 Chemical composition 
 Day one colostrum is characterized by a high content of total 
protein (15.14-15.68%). The bulk of which is composed of  serum 
protein (10.28-10.55%) containing 74.9-75.2% immunoglobulin, 5.2-
7.1 α-lactoglobulin, 15.2-17.5%, β-globulins and 2.1-2.8 serum 
albumins. 
The chemical composition of colostrum of first parity cows 
contains higher components than second and subsequent parities. The 
data in Table (2.3) show that both fat and protein decrease with 
succeeding parities while lactose content increases. Lactose in 
colostrum is lower than in milk because lactose has osmotic effects. It 
causes water influx in milk. Lower values of lactose in colostrum 
ensure high viscosity of colostrum and presents diarrhea in newborn 
(Zarcula et al., 2010).   
Foley and Otterby (1978) reported that colostrum obtained from 
Holstein contained 6.7% fat, 14% protein 2.7% lactose. 
Czister and Col (2008) in their study on colostrum from 
Rommanian black and white cows stated 11.56% for fat, 17.73% for 
protein 1.89% lactose. Tsioulpas (2007) on the other hand indicated 
that the total protein in colostrum declined rapidly from 16.1% in day 
one to 5.43% on day two and then continued to decrease on the third 
day and maintain a constant value of 3.08 afterwards. Both Foley       
et al. (1972) and Sodhi et al. (1996) observed the high protein content
  
Table (2.2): Comparative physical characteristics of colostrum and milk. 
Characteristics Colostrum Milk 
1. Taste Slightly bitter Sweet 
2. Odour Abnormal Normal  
3. Acidity 0.2 to 0.4 0.12 to 0.14 
4. Freezing point (oC) (-) 0.606 (-) 0.52-0.56 
5. Chloride % 0.148 to 0.156 0.14 
6. Specific gravity 1.05 to 1.08 1.029 to 1.032 
7. Refractive index at 20oC More than milk 1.344 to 1.348 
8. Electrical conductivity More than milk 0.005 mho 
9. Viscosity of 20oC More than milk 1.5 to 2.0 centipoises  
 
 
 
 
 
Table (2.3): Chemical composition of cow colostrum (%) 
Breed No. of cows Parity Fat Protein Lactose 
Romanian 
Black and white 
(farm A) 
5 2 9.03±1.21 22.32±2.42 1.54±0.47 
2 3 8.34±3.34 23.56±1.98 1.56±0.62 
4 4 5.97b±1.75 22.14±4.05 1.58±0.54 
Holstein 
Friesian 
(Farm B) 
14 2 7.87±3.04 17.62±3.77 2.22±0.48 
2 3 5.38±2.37 16.68±2.19 2.33±0.40 
2 4 5.16±2.29 13.41±2.97 2.94±0.17 
 
 
  
of colostrum during the early postpartum period. Lactose content on 
the other hand was very low on day-one postpartum and tends to 
increase progressively up to the 3rd day postpartum to maintain a 
constant normal level. 
Foley et al. (1972) noted that lactose contributes to one-third of 
the osmotic equilibrium in milk. Furthermore they reported that during 
the first day postpartum, lactose content is inversely proportional to 
the concentration to maintain the osmotic pressure in equilibrium. 
Cows parity, feed intake, breed and milk yield influenced the chemical 
composition of colostrum. 
Elfstrand et al. (2002) reported that the concentration of total 
protein, fat, lactose, in all colostrum samples during the first 60h after 
calving are shown in table (2.4). The protein content decreased with 
time while the concentration of lactose increased. No pattern of fat 
content was observed. This observation of general composition of 
colostrum are in line with previous reports (Foley and Atterby, 1978; 
Walstra et al., 1999). 
 The composition of colostrum in the cow is similar to that of 
blood and differs significantly from milk (Bulg, 2008). 
 Compared to milk colostrum contains higher level of protein 
lacto albumin lacto globulins and especially immunoglobulins (IgG, 
IgG2, IgM, IgA) peptides (lacto ferrin, tranferrin), hormones (insulin, 
prolactin, thyroid hormones, cortisol) growthfactors prostaglandins, 
enzymes, cytokines acute phase proteins (α-glycoprotein nucleotides, 
  
 
 
 
 
Table (2.4): Mean values (standard deviation) of total fat, total protein, lactose 
and urea in pooled colostrum samples (pool b) at various time 
intervals postpartum 
Time interval 
postpartum (h) 
Fat 
(%) 
Protein  
(%) 
Lactose 
(%) 
Urea 
(mM) 
0-6 4.6 (1.7) 12.4 (2.3 2.0 (0.6) 8.8 (4.8) 
7-10 3.4 (1.1) 11.0 (1.8) 2.9 (0.5) 11.3 (5.0) 
11-20 3.7 (2.0) 8.6 (2.4) 3.5 (07 11.6 (5.0) 
21-30 4.3 (2.4) 6.9 (1.0) 3.2 (1.0) 13.3 (4.4) 
31-40 3.9 (1.4) 5.6 (1.3) 3.5 (0.8) 12.9 (4.6) 
41-50 4.9 (2.9) 5.2 (1.6) 3.5 (0.6) 13.0 (4.7 
51-60 4.3 (2.3) 5.1 (1.5) 3.8 (0.7) 14.1 (3.6) 
 
 
 
 
 
 
 
 
 
 
 polyamine, minerals (iron magnesium and sodium salts), pro vitamins 
especially β-carotine-vitamins A, E, D, B cell elements – lymphocytes 
monocytes epithelial cells (Georve et al., 1987; Medvezki, 1987; 
Blum and Hammon, 2000; Ontsovka et al., 2003 and Blum, 2006). 
 The concentration of most immunoglobulin (Ig) and growth 
factors are the highest in the first portions of colostrum immediately 
after calving and thereafter are rapidly decreasing (Rauprich et al., 
2000; Blum and Hammon, 2000; Playford et al., 2000; Kirk, 2005; 
Blum, 2006). 
 Ig account for more than 50% of the total amount of colostrum 
proteins, and contain almost all antibodies encountered in maternal 
blood (Tomov, 1984). 
 The content of lactose and casein in colostrum are lower than 
those in milk (Ontsouka et al., 2003).  
2.5 Importance of feeding colostrum 
 In 1993, the National Animal Health Monitoring System 
(NAHMs) evaluated the degree to which calves in the Untied States 
were protected by colostrol immunity.  
 Shortage or delayed colostral feeding play significant role in 
decreasing immunoglobulin protein in calf blood (Hypogamma-
globuinaemia). 
 Koolb (1981); Levieux and Ollier (1999) noticed that delay in 
colsotrol feeding will lead to shorten the period of 1g absorption in the 
intestine. 
 
  Recently Zanker et al. (2000) showed that calves receiving 
colostrum 12-25h after birth had lower plasma concentration of β-
carotene retinol and α tocopherol for nearly a month after birth 
compared with calves that received colostrum within 7h of birth.  
 Both the nutritive and immune related functions of colostrum 
are essential for newborn calves. The placenta of ruminants is not 
permeable to macromolecules such as Ig form the maternal blood 
(Medvezki, 1989).  
 Calves are born with very weak mechanisms of defense and are 
particularly susceptible to various infections. Calves prior to suckling 
colostrum Ig whereas the bactericidal and lysozyme of complement 
activation (APCA) are very low or absent (Toman, 1984; Gerov et al., 
1987; Lie, 1988, Tomov et al., 1989; Levieux, 1999). 
 The composition of colostrum is important in satisfying the 
nutritional requirement of neonatal dairy calves, particularly for 
nutrients that only minimally cross the placenta such as fat soluble 
vitamins (Spielman et al., 1946). 
 Calves require fat and protein for energy and muscle 
development in the first days of life as well as growth factors and 
many other nutrients that are concentrated in the first lacteal secretions 
of the dam post calving (Roy, 1990; Quigley and Detewry, 1998). 
 Colostrum is a good source of energy for the neonatal calf. The 
fat and the lactose, which provide energy in the colostrum are 
necessary for the calf to begin thermogenesis (heat production) and 
maintain body temperature.  
 
  
 David and Darckley (1998) reported that without the energy 
source that colostrum provides the calf would only have about 18 
hours until its stores of body fat would be depleted. 
 David and Parckley (1998) also reported that in addition to 
energy the vitamins and minerals in colostrum are much higher than 
those found in whole milk.  
 Non-nutritive components were reported by Xu (1996). The 
author stated that colostrum contains numerous growth hormone 
(insulin like growth factor I and II, epidermal growth factors, 
transforming growth factors and nerve growth factor as well as 
insulin, cortisol and thyroxin. 
2.6 Immunoglobulin 
2.6.1 Classes, production and function 
 Immunoglobulin present in the body are produced by plasma 
cells that were originally derived from bone marrow cells. These 
plasma cells are present in various locations in the body and secrete Ig 
that collects in the blood and then can be utilized by the calf for 
needed immune response. Immunoglobulin are divided into five 
classes (IgG, IgM, IgA, IgD and IgE). Each of these classes is then 
further divided into subclasses. Of these five classes, IgG, IgM and 
IgA are the three main classes. Although these classes differ in their 
structure and function (IgG and IgM function in systemic infections 
while IgA functions with internal body surfaces such as the intestine) 
(Muller and Ellinger, 1981). They all represent antibodies to specific 
foreign proteins to which the dam was previously exposed. Immuno-
 globulins function is not however, limited to providing passive 
immunity in the blood. It has also been proven to work with a 
localized action especially against E. coli. 
 The presence of Ig that protect the intestinal lining from E. coli 
suggest that there is a benefit to feeding first milking colostrum the 
first 3 days of the calf's life. Researchers have shown that there are 
substantial reductions in morbidity and mortality in calves exposed to 
E. coli (enteropathogenic) if they have consume colostrum containing 
Ig against E. coli even after the gut is closed to absorption (Corbett, 
1991).  
 Concentrations and sources of Ig in colostrum differ from those 
found in blood. For instance, the two subclasses of IgG, IgG1 and IgG2 
are found in similar concentrations in the blood of the dam. However, 
in colostrum, the majority of IgG is in the form of IgG1. In fact, in 
colostrum, IgG1 is seven times more concentrated than IgG2 (Larson, 
1992). Additionally, little, if any of the IgA and IgM in the blood is 
transferred to colostrum. Colostral IgA and IgM are produced by 
specific plasma cells that are adjacent to secretory cells in the 
mammary gland. These IgA and IgM producing plasma cells then 
transfer their Ig products directly to the secretory cells and into the 
colostrum (Larson, 1992). Immunoglobulin concentrations in 
colostrum vary not only from those found in blood, as noted earlier, 
but also for those found in whole milk (Table 2.5). 
2.6.2 Mechanism of immunoglobulin absorption 
 The absorption of macromolecules Ig from the intestinal lumen 
to the blood occurs in two phases. The first phase is the internalization 
 of uptake of Ig within the intestinal epithelium and the second is 
transport of subsequent expulsion of Ig into systemic circulation. 
 This would have significance in protecting the calf from 
prolonged exposure to the random absorption of pathogens (Sott et al. 
1979a). 
 Kolb and Sechawer (2002) declared that the absorption in the 
epthithelial cells of the intestinal velli takes place in accordance with 
cellular absorption (pinocytosis). 
 The percentages of the absorbed immunoglobulin were 
correlated with the time of colostrum feeding after birth. Kruse 
(1970), table (2.5) showed that the percentage of absorbed 
immunoglobulin increased with early feeding of colostrum.  
2.6.3 Amount of absorption 
 Stott et al. (1979c) demonstrated that the greater the quantity of 
colostrum fed at the initial feeding age, the higher the serum 
concentration in the calf. 
 Davis and Darackely (1998) reported that the age at which 
colostrum is first fed and the amount fed are not the only factors that 
affect Ig absorption from colostrum. Environmental factors such as 
heat stress sever cold stress, and sever dystocia have also been shown 
to decrease Ig adsorption from colostrum. However the authors 
reported that evidence doesn’t explain why calves fed equal amounts 
of pooled colostrum at the same age do not always have similar levels 
of serum IgG. 
 
  
 
 
 
 
 
 
 
Table (2.5): Percentage of immunoglobulin proteins absorption according to time 
of colostrum feeding after birth (Kruse, 1970) 
Colostrum feeding     
(hours) 2 6 10 14 20 
Quantity of fed colostrum 2.2 2.7 2.6 2.9 2.9 
Immunoglobulin contents  
of colostrum (gm/L) 75 63 65 53 63 
Percentage of colostrum 
absorption (%) 24 22 19 17 12 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 2.6.4 Rate of absorption 
 The interactions of three factors influence the rate and pattern of 
colostral Ig absorption, these are:   
- The starting age at which colostrum is fed 
- The quantity of colostrum fed 
- The time after feeding colostrum 
 Shortage or delayed colostrum feeding play significant role in 
decreasing immunoglobulin protection in calf blood (hypogamma-
globulin anemia). 
2.7 Factors affecting of colostrum quality 
 The first step to ensuring adequate levels of serum Ig in calves 
is to provide them with high quality colostrum.  
2.7.1 Breed jersey of acting colostrum quality  
 However, colostrum quality is influenced by a variety of factors 
including breed and lactation number. The breed of cow from which 
harvested plays an important role in quality. The quality of jersey 
breed colostrum have been reported to contain twice as much Ig in 
their colostrum as Holsteins. In 1981 a research study reported that the 
colostrum of jerseys contained 9.0% Ig Ayrishire 8.1% brown swiss 
6.6%, Guernseys 6.3% and Holsteins 5.6% (Muller and Ellinger, 
1981).  
2.7.2 Effect of parity on colostrum quality  
  The parity (or lactation number) of cow will also influence 
colostrum quality. The concentration of Ig is lower in the colostrum of 
first heifers than older cows this is because first calf heifers have 
probably not exposed to as many herd specific pathogens as older 
 cows which give them a limited range of protective antibodies (Hunt, 
1990).  
 Colostrum quality has also been negatively associated with the 
first lactation milk after parturition. In an evaluaion of management 
and protection factors influencing the IgG concentration in colostrum, 
researcher found that there is a negative relationship between the 
volume of colostrum during the first milking and the concentration of 
IgG in the colostrum (Pritchett et al., 1991). These researchers suggest 
that this decrease in IgG concentration might be due to a dilution of 
the IgG in the large volume of colostrum. 
 The researchers concluded that when a cow yielded over 8.5 kg 
(18 lbs.) of colostrum during her first milking the chances that the 
colostrum contained sufficient IgG will decrease. 
 To help maximize the calf immune defense only high quality 
first milking colostrum should be fed so that the calf has the 
opportunity to absorb adequate level of Ig (Corbett, 1991; Roy, 1980). 
 In addition to breed differences, the parity (or lactation number) 
of a cow will also influence colostrum quality. The concentration of Ig 
is lower in the colostrum of first calf heifers than older cows. This is 
because first calf heifers have probably not been exposed to as many 
herd-specific pathogens as older cows which give them a limited 
range of protective antibodies (Hunt, 1990). Across the major dairy 
breeds researchers found that the average total colostrum Ig 
concentration for first lactation to be 5.91%, second 6.26%, third 
8.15% and fourth and higher 7.49% (Muller and Ellinger, 1981). 
Another study (Corbett, 1991) measured the Ig concentration in the 
colostrum of first calf heifers to be 28 mg/ml. The level increased to 
 59 mg/ml in the second lactation 82 mg/ml in the third and 73 mg/ml 
in fourth. 
2.7.3 Dry period 
 Rearing and nourishing cows during pregnancy are most 
important for the health and life of the newborn. Shortage of energy 
and protein will lead to retard the growth and development of the 
newborn immune system (Thymus, spleen and lymph glands), which 
remain weak and that will lead to either early mortality of the calf or 
remain alive with weak performance and consume little colostrum. It 
was also noticed that such calves benefit a little from vitamin A. D3 
and E in colostrum and that will lead or retard development of the 
immune system (Kolb Seehaer, 2002). Healthy pregnant cows 
normally produce calves with low level of immunoglobulin in blood 
and will acquire immunoglobulin during the first three week after 
delivery and continually through feeding colostrum.  
 Some studies showed that Staphylococcus aureus infection 
occurred during colostrogenesis led to less ability of the udder 
epithelial cell to synthesize and secrete colostrum and with low 
concentration of α lacto-albumin (Sorolillo, 1989; Lasrsone et al., 
1980). 
Maunsell et al. (1998) clarified that dry cow mastitis clearly 
affected the yield of colostrum with low level of immunoglobulin IgG, 
fat and protein compared with healthy cows. 
Smith et al. (1985) reported mastitis that occurred during the 
dry period was mostly sub-clinical and continued until delivery. That 
means sub-clinical mastitis observed in the last two weeks of 
 pregnancy occurred in the colostrogenesis which lead to decrease in 
colostral quantity and quality including concentration of Ig proteins. 
Fleenor and Stott (1980) reported that density is considered to 
be standard for immunoglobulin concentration in colostrum. 
Attention must be taken to pregnant cows ration, to be the 
rations should cater for energy, protein, vitamins and minerals which 
could directly affect the growth of newborn and composition of 
colostrum.  
2.7.4 The effect of herd management  
 Management and feeding of high quality colostrum can reduce 
calf mortality strengthen immunity and increase animal life span 
(Quigley and Drwery, 1998). 
 General management practices in the farm can effect colostrum 
quality. Quagley and Drwery (1998) highlight the importance of 
feeding high quality colostrum in reducing calf mortality, streng-
thening immunity and increasing animal life span. 
 The National Animal Health Monitoring System (NAHMS) 
prepared 2002 a document for managerial practices that secure high 
quality colostrum. These include: milking procedures, storage of 
colostrum and treatment protocols, calf feeding time after birth, 
volume fed and feeding method. The report also stated that farm size 
plays a role in securing quality colostrum. USDA reported (2002) 
indicated that in 1973 77% of Michigan Dairies allowed calves to 
nurse their dams (Speicher and Hepp, 1973) compared with 33.7% in 
1991. 
  Feeding high quality colostrum reduces calf mortality and 
morbidity. Klob and Seehawer (2002) reported several factors 
contributing to calf mortality which included:  
a) Retardation of growth due to deficiency of ration energy, crude 
protein, vitamins A, E. and selenium during pregnancy in 
addition to weakness of dams. 
b) Inability of suckling and colostrum feeding especially after 
practicing difficulty in birth which leads to insufficiency in 
oxygen in the brain (Hypoxia), and the end result is deficiency 
in immunoglobulin. 
c) Shortage or absence of anti-bodies in colostrum, especially 
against pneumonias, umbilical and bowl infections. 
d) Presence of calves in cold pens with increasing loss of body 
heat and consequently less colostrum feeding. 
e) Disturbance of cow metabolism (Ketosis, fatty liver syndrome) 
and other disease that lead to retreat in colostral composition 
and yield after birth. 
f) Mastitis which may alter colostal quality and consequently its 
feeding.  
2.8 Colostrum treatment 
2.8.1 Storing colostrum 
 Fresh high quality colostrum may not always be available for 
the calf to consume within 30 minutes of birth. It is important always 
to have an adequate supply of high quality colostrum frozen in small 
quantities.  
 During freezing nutrient content of colostrum can be preserved 
with little loss for up to 1 year. Frozen colostrum should be thawed 
 slowly in warm water or at room temperature in order to preserve it's 
quality as rapid thawing denatures and reduces the active available Ig 
in colostrum. 
 Colostrum can also be thawed in a microwave with little 
damage to the Ig. When thawing with a microwave it is important to 
set the power on low (60% of full power) and microwave the 
colostrum for short period of time poring off the thawed portion in 
between. 
 In addition colosturm can be refrigerated up to 7 days without 
any appreciable loss in quality (Corbett, 1991; Hunt, 1990).  
2.8.2 Sour colostrum 
 Colostrum can be allowed to sour, stored for up to four weeks 
and fed to a calf after the calf has received several feedings of fresh 
colostrum from its dam. 
 Success of the soured colostrum system depends on the 
formation of lactic acid by natural bacterial fermentation. Filthy 
milking practices, on clear containers and unsanitary storage condition 
can cause undesirable bacterial contamination and sick calves. Start 
with clean utensils and storage containers. Wash and sanitize after 
each use. 
 Handling stored colostrum is some what messy don't add to the 
problem by following haphazard and sloppy methods.  
 Fermentation failure of undesirable fermentation will result. 
Milk from cows that have received dry treatment oat least two weeks 
prior to freshening probably will ferment normally. 
 Not all colostum will ferment properly. Occasionally adding 
clip of butter milk to a fresh supply may be advisable to inoculate the 
batch then successive batches can be seeded from this supply. 
 CHAPTER THREE 
MATERIALS AND METHODS 
 
3.1 Historical background 
 This experiment was carried out at the University of Khartoum 
Farm, which keeps crossbred Holstein Friesian X zebu cattle with 
different level of foreign blood percentage.  
 The University of Khartoum Farm was established in 1924 by a 
herd of local breed. The farm is situated at Shambat, north of 
Khartoum and on the eastern bank of the Nile at latitude 15o 40N and 
longitude 32o 32E 376 meters above sea level. 
 The soil is classified as variable texture from coarse sand to 
heavy semi arid. 
 The trend of breeding programme was changed in 1972 to 
improve productivity of local breeds by introducing foreign blood. 
 The animals were kept in partially shaded houses constructed 
from iron bars and roof of Zink the floor is concrete for easy cleaning 
and disinfecting.  
 Cattle feed consist of forage (Abu 70 and Berseem) and 
concentrates (cotton seed cake, wheat bran, molasses and salt).  
 The cattle were allowed grazing for two hours a day from 7-9 
a.m. However the major green fodder is given in the yard. 
 The concentrate is provided twice day. Cows are kept under 
semi intensive system. Each animal was identified by an ear tag 
(name) and record of each containing name, age, parity order, 
 conception date, calving date and calf sex. The cows were milked 
twice daily by hand. 
Weaning of calves was practiced at the age of 2 – 3 months. 
Routine vaccination programme which includes render pests, anthrax, 
haemorrahgic septicemia, black quarter and contagious bovine was 
adopted. Culling is practiced for problems of infertility, sterility 
diseases, drop in milk yield and advanced age. 
 The heat detection is done by experienced stockmen through 
regular visual observation of estrous signs. Both artificial 
insemination (AI) and natural mating are practiced.  
 Colostrum samples were collected on daily basis. Starting from 
day 1 immediately after parturition and continued for the 2nd and 3rd 
day following parturition. 
 The colostrum samples were collected in 60 mL disposable 
plastic containers and kept in an ice box (4 – 5oC) and transferred to 
the laboratory for chemical analysis mainly protein, fat and lactose. 
3.2 Chemical determination of colostrum composition 
 The chemical determinations of colsotrum composition were 
carried at lab of Dairy Department, Faculty of Animal Production, 
University of Khartoum. 
3.2.1 Determination of fat content 
 Fat content was determined using Gerber method (Marshall, 
1993). Ten ml of sulfuric acid (specific gravity 1.820 at 15.5oC) was 
measured into a Gerber butyrometer. From a well mixed sample at 
24oC, a sample of colostrum was withdraw using 10.94 ml pipette. 
Colostrum was allowed to drain into the butyrometer slowly at first to 
 prevent any violent reaction with the acid then the pipette was 
permitted to drain normally. One ml amyl alcohol (sp.g. 0.814 at 
15.5oC) was added and the lock stopper was inserted securely. With 
the stopper end up, the butyrometer was grasped at the graduated 
column and shaken until the curd was completely digested. Holding 
the butyrometer (hot) at the stopper and neck, it was inverted five 
times to mix the acid remaining in the bulb with the contents. The 
butyrometer was then placed in a rack and centrifuged at 1100 rpm for 
4 minutes. The butyrometer were placed in water bath 60oC, leaving 
only the bulb exposed, for 5 minutes. The straight line at the bottom of 
the fat column was pushed gently up word so that it coincided with the 
nearest whole percent graduation mark. The scale at the bottom of the 
meniscus at the top of the fat column was read promptly to the nearest 
0.05% graduation. The lower reading was subtracted from the upper 
reading and the difference was recorded as the fat content.  
3.2.2 Determination of protein content 
 Total nitrogen was determined using Kjedahl method (Marshall, 
1993). Ten ml of milk sample was weighted into Kjedahl digestion 
flask. Twenty five ml of Sulfuric acid (sp.g. 1.84, nitrogen-free) was 
added to the flask. Two tablets of Kjedahl catalyst (each tablet contain 
one gm of Na2So4 and the equivalent of one gm Hg.). The flask was 
placed on the heater for three hours or until the solution became clear. 
The flask was then cooled to room temperature and the solution was 
diluted to 100ml by graduated pipette using distilled water. Five mls 
of sample were transferred to a distilator and then 10ml of 40% 
sodium hydroxide were added. The distillate was received in a conical 
flask containing 5ml of boric acid and bromocresol green plus 
methylene blue as indictor. Until the volume reached 75ml, the sample 
 was then titrated with N/10 HCl. The acid consumed was then 
measured. The protein content was calculated as follows: 
Crude protein (%)= T x N x 0.014 x 20 6.38 x 100 Weight of sample 
Where  
T= Titrant volume 
N= Normality of the HCl 
 
3.2.3 Determination of lactose content 
 Lactose was determined by Anthrone method (Richard, 1959). 
Preparation of solution: 
 The standard solution was prepared by dissolving 5gm lactose 
into 95ml of distilled water to give 5% (w/v) solution of monohydrate. 
One ml of this solution was diluted with 500ml distilled water in a 
500ml volumetric flask to give 95mg lactose/ml standard solution. 
The Anthrone reagent was prepared by dissolving 150mg of Antrhone 
into 100ml of 70% (v/v) sulfuric acid. The solution was then cooled 
and aged overnight. 
Procedure: 
 One ml of colostrum was pipetted into a 500ml volumetric flask 
with distilled water. The solution was mixed thoroughly and 0.5ml 
was transferred to a boiling tube (sample). A standard stock solution 
(0.5ml) was transferred to a second boiling tube (standard). To each 
tube, 10ml of ice cooled Anthrone reagent was added. The tubes were 
held in the boiling water bath for six minutes. The tubes were then 
transferred to an ice bath and held for 30 minutes. The optical density 
(OD) was read at 625nm. Lactose content (in gm/100ml) was 
calculated as follows: 
Lactose = OD of sample – OD of blank x 4.75 OD of standard – OD of blank 
 3.3 Statistical analysis 
 Means of standard deviations for each parameter were 
estimated, using the procedure described by Gomez and Gomez 
(1984), as follow: 
 Mean = 1/n Σx:  
                      
                              Sd =  ±   ΣXi
2 –  (ΣX)
2 
2 
n – 1 
  
Then means were compared using the standard deviation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 CHAPTER FOUR 
RESULTS 
 
4.1 Protein content 
 The date pertinent to colostrum protein content in the different 
parities of summer calves is presented in Table (1) and Fig. (1).  
The data indicated that protein content of colostrums was significantly 
(P<0.05) higher during the 4th and 5th parities compared to the 2nd and 
3rd parities. The respective protein mean for the 4th and 5th parities 
were 10.7% for each compared to 6.73 and 5.83% for 2nd and third 
parities respectively. The protein content of colsotrum of first parity 
was also significantly (P<0.05) higher than that of 2nd and 3rd parities. 
The first days postpartum colostrums, in all parities, secured the 
highest protein content which their declined sharply in the 2nd and 3rd 
days post calving. The highest 1st day protein value was obtained in 
colsotrum in the 4th and 5th parities (19.5%) while the lowest value 
was secured in the 3rd parity (98.9%). 
 On other hand, in parity one the level of protein was dropped 
sharply from 19.3 to 7.5 in day 2 and decreased to 4.8 on day 3. The 
same pattern was observed in other parties. On the other hand, the 
magnitude of decrease between the second and third day was not as 
great as that observed between the first and second day, i.e. slight 
reduction was detected. The highest reduction between the first and 
second day was obtained in parity 5, where protein content dropped 
from 19.5 in the first to 4.7 in the second day. However, the 
   Table 4.1. Protein content of colostrum for the different parity numbers 
determined on the first, second and third day after delivery during the 
summer season. 
Parity number Days of colostrum  
Means 
(%) 
1 
1 19.30 
2 7.50 
3 4.80 
Mean 10.53 ± 6.30 
2 
1 10.60 
2 5.90 
3 3.70 
Mean 6.73 ± 2.90 
3 
1 8.90 
2 4.60 
3 3.90 
Mean 5.80 ± 2.20 
4 
1 19.50 
2 8.00 
3 4.60 
Mean 10.70 ± 6.40 
5 
1 19.50 
2 4.70 
3 8.00 
Mean 10.70 ± 6.30 
Overall mean  8.90 ± 5.60 
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Figure 1. Protein content of different parity numbers during the summer. 
 
 
 
 
 
 
 
 
 
 
 
 lowest reduction was obtained in parity 2, in which the value 
decreased from 10.6 in the first day to 5.9 in the second day. During 
the summer the overall mean protein was 8.9. 
 In autumn comparison among means the revealed significant 
differences between the different parities (Table 2; Fig. 2). The 
highest level of protein (23.30±9.00) was obtained in parity 6, while 
the lowest level (10.0±7.90) was obtained in parity 4. 
 As shown in Table (2) among the days after delivery generally 
during autumn highest level of protein was obtained in the first       
day after delivery. The highest first day between different parity  
34.80 obtained by parity 6 while the lowest level (8.60) obtained in 
parity 10. During parity one the level (28.60) decreased sharply to 
9.80 on day 2, also decrease until reached 8.5 on day 3. The same 
pattern was obtained in parity 5, 6 and 7. 
 As shown in Table 2 and Fig. 4 a wide range of variation was 
detected among days after delivery. The highest protein content was 
obtained in the first day, which was then greatly reduced in the second 
day followed by a reduction in the third day. In the first day, the 
highest value (34.80) was recorded in parity 6, whereas the lowest 
value (8.60) was obtained in parity 10. Also within each parity 
significant variation was detected between days. With respect to the 
reduction in protein content between days, detected between the first 
and second day in parity. The highest reduction was detected in parity 
5, while the lowest reduction was recorded in parity 5.  
 During the winter, the observation of means through the 
different number of lactation showed significant differences. The 
highest level (15.77) obtained by parity 3 while the lowest value (7.1) 
obtained by parity 1 (Table 3; Fig. 3).  
 Table 4.2. Protein content of colostrum for the different parity numbers 
determined on the first, second and third day after delivery during 
autumn season. 
Parity number Days of colostrum  
Means 
(%) 
1 
1 28.60 
2 9.80 
3 8.50 
Mean 15.63 ± 9.20 
2 
1 - 
2 - 
3 - 
Mean - 
3 
1 18.60 
2 8.90 
3 9.80 
Mean 12.40 ± 4.40 
4 
1 21.00 
2 3.60 
3 5.40 
Mean 10.00 ± 7.80 
5 
1 18.80 
2 16.40 
3 10.20 
Mean 15.10 ± 3.60 
6 
1 34.80 
2 22.30 
3 12.80 
Mean 23.30 ± 9.00 
7 
1 18.20 
2 12.40 
3 9.70 
Mean 13.40 ± 3.50 
10 
1 8.60 
2 18.20 
3 6.30 
Mean 11.00 ± 5.20 
Overall mean 14.40 ± 4.10 
Overall mean of protein during all parities 
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Figure 2. Protein content of different parity numbers during the autumn. 
 
 
 
 
 
 
 Table 4.3. Protein content of colostrum for the different parity numbers 
determined on the first, second and third day after delivery during the 
winter season. 
Parity number Days of colostrum  
Means 
(%) 
1 
1 11.60 
2 6.25 
3 4.50 
Mean 7.10 ± 2.97 
2 
1 - 
2 - 
3 - 
mean - 
3 
1 23.20 
2 14.03 
3 10.07 
Mean 15.77 ± 5.50 
4 
1 21.70 
2 11.27 
3 7.00 
Mean  13.30 ± 6.20 
5 
1 28.90 
2 10.90 
3 5.20 
Mean 15.00 ± 10.00 
6 
1 - 
2 - 
3 - 
Mean - 
7 
1 - 
2 - 
3 - 
Mean _ 
10 
1 13.40 
2 8.10 
3 7.20 
Mean 9.60 ± 2.70 
Overall mean 12.23 ± 6.90 
Overall mean of protein during all parities 
 
  
 
 
 
 
 
 
 
0
2
4
6
8
10
12
14
16
Parity 1 Parity 3 Parity 4 Parity 5 Parity 10
Pr
ot
ei
n 
co
nt
en
t
 
Figure 3. Protein content of different parity numbers during the 
winter. 
 
 
 
 
 
 
  Among the days after delivery generally in the winter highest 
level of protein values were obtained in the first day after delivery.  
 The highest first day among different parity (28.90) was 
obtained by parity 5 while the lowest was occurred (11.60) obtained 
by parity 1. The highest reduction between the first and second day 
was obtained by parity 5, where protein content dropped from 28.9 in 
the first day to l0.90 in the second day. 
 With respect to the overall mean (Table 4), differences between 
parities were significant. The highest overall mean protein content 
(13.60) was recorded in parity 5, while the lowest value (8.50) was 
recorded in parity 4. Also significant differences were obtained 
between seasons. Mean protein in autumn (14.40) was not 
significantly different from 12.23 recorded for the winter, but both of 
them were significantly higher than 8.90 recorded for the summer 
season. Furthermore, significant differences were detected among 
seasons. The highest protein content (14.40) was obtained during 
autumn, while the lowest (8.90) value was obtained during the 
summer season. 
4.2 Fat content 
 Fat content of colostrum for the different parity numbers 
determined on the first, second and third day after delivery during 
summer. Comparison among means during summer showed 
significant differences between means among the parities. The highest 
level (7.10) was obtained during parity 2 while the lowest (1.97) was 
obtained during parity 1 (Table 5; Fig. 4). 
 Among days within each parity, there was no definite pattern. 
The fat content increased from 5.80 in the first to 10.50 in the second 
for parity 2. On the other hand, fat content decreased from 9.00 in the 
 Table 4.4. The mean protein during colostrum period for parities (all 
calving season). 
Parity number Days of colostrum  
Means 
(%) 
1 
1 19.83 ± 6.90 
2 7.90 ± 1.50 
3 5.93 ± 1.80 
Mean 11.22 ± 6.10 
2 
1 - 
2 - 
3 - 
Mean - 
3 
1 12.95 ± 6.60 
2 9.20 ± 3.80 
3 7.90 ± 2.85 
Mean 10.00 ± 2.10 
4 
1 20.70 ± 0.90 
2 7.62 ±  3.10 
3 5.70 ± 1.00 
Mean 8.50 ± 5.50 
5 
1 22.40 ± 4.60 
2 10.70 ± 4.80 
3 7.80 ± 2.00 
Mean 13.60 ± 6.30 
6 
1 - 
2 - 
3 - 
Mean - 
7 
1 - 
2 - 
3 - 
Mean - 
10 
1 11.00 ± 2.40 
2 13.20 ± 5.10 
3 6.80 ± 0.50 
Mean 10.30 ± 2.70 
Mean  
 
 
 Table 4.5. Fat content of colostrum for the different parity numbers determined on 
the first, second and third day after delivery during the summer 
season. 
Parity number Days of colostrum  
Means 
(%) 
1 
1 2.20 
2 1.60 
3 2.10 
Mean  1.97 ± 0.26 
2 
1 5.80 
2 10.50 
3 5.00 
mean 7.10 ± 2.40 
3 
1 9.00 
2 5.70 
3 5.40 
Mean  6.70 ± 1.63 
4 
1 4.60 
2 4.00 
3 10.50 
Mean  6.37 ± 2.90 
5 
1 3.70 
2 1.70 
3 3.40 
Mean  2.93 ± 0.88 
6 
1 - 
2 - 
3 - 
Mean  - 
7 
1 - 
2 - 
3 - 
Mean  - 
10 
1 - 
2 - 
3 - 
Mean  - 
Overall mean 5.01± 2.85 
Overall mean of protein during all parities 
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Figure 4. Fat content of colostrum for different parity numbers during 
the summer. 
 
 
 
 
 
 
 
 
 first day to 5.70 in the second day for parity 3. Also significant 
differences were observed among parities during autumn (Table 6; 
Fig. 5).  
The highest fat content (6.23) was recorded in parity 5, whereas 
the lowest value (1.50) was recorded in parity 6. Similarly to the 
results obtained during the summer, no definite pattern was detected 
among days within each parity during autumn. In parity one fat 
content decreased from 4.50 in the first day to 2.20 in the second day, 
whereas it increase from 1.90 in the first day to 3.20 in the second 
day. In the winter season, significant variations were detected among 
parities. Mean fat content ranged between 5.4, recorde3d for parity 5, 
to 2.30, recorded for parity 3 (Table 7; Fig. 6).  
 With respect to days within parity, generally there was a 
decrease in fat content (Table 7) from the first day to the second day, 
except in parity 10 which showed increase. The highest decrease was 
obtained in parity 5, where the fat content was reduced from 8.80 in 
the first day to 1.50 in the second day. On the other hand, the lowest 
change was recorded in parity 3, where the value dropped from 3 in 
the first day to 2 in the second day. Regarding the overall mean (Table 
8), significant differences were obtained between parities. The highest 
overall mean fat content (4.85) was observed in parity 5, while the 
lowest value (3.15) was observed in parity 10. Comparison among 
means revealed that there were no significant differences among the 
seasons in fat content.  
4.3 Lactose content 
 Lactose content of colostrum for the different parity numbers 
determined on the first, second and third day after delivery during 
summer. 
 Table 4.6. Fat content of colostrum for the different parity numbers determined on 
the first, second and third day after delivery during autumn season. 
Parity number Days of colostrum  
Means 
(%) 
1 
1 4.50 
2 2.20 
3 4.90 
Mean  3.87 ± 1.20 
2 
1 - 
2 - 
3 - 
mean - 
3 
1 1.90 
2 3.20 
3 2.70 
Mean  2.60 ± 0.54 
4 
1 4.80 
2 3.50 
3 4.20 
Mean  4.17 ± 0.53 
5 
1 11.00 
2 5.50 
3 2.20 
Mean  6.23 ± 3.60 
6 
1 1.50 
2 0.90 
3 2.00 
Mean  1.50 ±0.45 
7 
1 1.90 
2 2.90 
3 4.90 
Mean  3.23 ±1.25 
10 
1 3.50 
2 4.30 
3 3.90 
Mean  3.90 ± 0.33 
Colostrum mean 3.64 ± 1.40 
Overall mean of protein during all parities 
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Figure 5. Fat content of colostrum for different parity numbers during 
autumn. 
 
 
 
 
 
 
 
 
 Table 4.7. Fat content of colostrum for the different parity numbers determined on 
the first, second and third day after delivery during the winter season. 
Parity number Days of colostrum  
Means 
(%) 
1 
1 5.50 
2 4.50 
3 3.50 
Mean 4.50 ±0.82 
2 
1 - 
2 - 
3 - 
Mean - 
3 
1 3.00 
2 2.00 
3 1.90 
Mean 2.30 ± 0.50 
4 
1 4.90 
2 2.80 
3 4.40 
Mean 4.03 ± 0.90 
5 
1 8.80 
2 1.50 
3 5.90 
Mean 5.4.0 ± 3.00 
6 
1 - 
2 - 
3 - 
Mean - 
7 
1 - 
2 - 
3 - 
Mean - 
10 
1 5.40 
2 7.00 
3 2.40 
Mean 4.93 ± 1.90 
Overall mean 4.23 ± 2.00 
Overall mean of protein during all parities 
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Figure 6. Fat content of clostrum for different parity numbers during 
winter 
 
 
 
 
 
 
 
 Table 4.8. Overall fat content of colostrum for the different parity numbers 
determined on the first, second and third day after delivery. 
Parity number Days of colostrum  
Means 
(%) 
1 
1 4.10 ± 1.38 
2 2.80 ± 1.20 
3 3.50 ± 1.10 
Mean  3.50 ± 0.50 
2 
1 - 
2 - 
3 - 
Mean  - 
3 
1 4.63 ± 3.10 
2 3.63 ± 1.50 
3 3.33 ± 1.50 
Mean  3.86 ± 0.60 
4 
1 4.77 ± 0.12 
2 3.43 ± 0.50 
3 6.37 ± 2.90 
mean 4.36 ± 1.06 
5 
1 7.83 ± 3.06 
2 2.9 ± 1.84 
3 3.83 ± 1.54 
Mean  4.85 ± 2.14 
6 
1 - 
2 - 
3 - 
Mean  - 
7 
1 - 
2 - 
3 - 
Mean  - 
10 
1 4.45 ± 0.95 
2 5.65 ± 1.35 
3 3.15 ± 0.75 
Mean  4.42 ± 1.02 
 
 
 
 
  Comparison among means during summer showed significant 
differences between means among parities. The highest level (3.90) 
was obtained during parity 3, while the lowest value (2.90) obtained 
by parity 5 (Table 9; Fig. 7). 
 According to table (9) and Fig. (8) among the days after 
delivery, generally in the summer the highest level of lactose was 
obtained during the third day exception parity 3. The highest value 
(4.20) was obtained during parity 1, while the lowest value (2.80) 
obtained for parity 3. 
 Generally, during summer lactose level increased gradually 
from day one to day two and until it reached its highest level in the 
third day (Table 9; Fig. 7).  
 During autumn (Table 10; Fig. 8) there were significant 
differences between means among parity number. The highest level 
(17.90) was obtained in parity 3 while the lowest (4.20) obtained by 
parity 4. 
 As shown in table (10), also differences among days within 
each parity were significant. Variation among days was erratic, in 
increased from the first to the second day in some parity, whereas it 
decreased from the first day to the second day in others. In parity 1 it 
increased from 5.90 in the first day to 7.30 in the second day. 
However, in parity3 it decreased from 22.40 in the first day to 19.60 in 
the second day. In the winter season, significant differences were 
detected between parities (Table 11; Fig. 9). The highest lactose 
content 15.40 was recorded for parity 4, while the lowest value 2.40 
was recorded for parity 5.  
 
  
Table 4.9. Lactose content of colostrum for the different parity numbers 
determined on the first, second and third day after delivery during the 
summer season. 
Parity number Days of colostrum  
Means 
(%) 
1 
1 3.10 
2 2.30 
3 4.20 
Mean 3.20 ± 0.80 
2 
1 3.20 
2 3.70 
3 3.80 
Mean 3.50 ± 0.20 
3 
1 4.20 
2 4.80 
3 2.80 
Mean 3.90 ± 0.80 
4 
1 3.30 
2 3.90 
3 3.90 
mean 3.70 ± 0.30 
5 
1 1.80 
2 3.50 
3 3.40 
Mean 2.90 ± 0.80 
6 
1 - 
2 - 
3 - 
Mean - 
7 
1 - 
2 - 
3 - 
Mean - 
10 
1 - 
2 - 
3 - 
Mean - 
Overall mean 3.44 ± 0.40 
Overall mean of protein during all parities 
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Figure 7. Lactose content of different parity numbers during the 
summer. 
 
 
 
 
 
 
 
 
 
  
Table 4.10. Lactose content of colostrum for the different parity numbers 
determine on the first, second and third day after delivery during 
autumn season. 
 
Parity number Days of colostrum  
Means 
(%) 
1 
1 5.90 
2 7.30 
3 4.70 
Mean 5.97 ± 1.10 
2 
1 - 
2 - 
3 - 
Mean - 
3 
1 22.4 
2 19.6 
3 11.7 
Mean 17.9 ± 4.5 
4 
1 3.5 
2 4.2 
3 4.9 
mean 4.2 ± 0.6 
5 
1 4.3 
2 4.8 
3 8.1 
Mean 5.73 ± 1.7 
6 
1 6.6 
2 4.3 
3 3.6 
Mean 4.83 ± 1.3 
7 
1 5.9 
2 5.7 
3 6.2 
Mean 5.93 ± 0.2 
10 
1 4.2 
2 3.8 
3 6.7 
Mean 7.25  ± 4.80 
Overall mean 7.10  ± 4.50 
 Overall mean of protein during all parities 
  
 
 
 
 
 
 
 
 
 
 
 
0
2
4
6
8
10
12
14
16
18
20
Parity 3 Parity 4 Parity 5 Parity 6 Parity 7 Parity 10
La
ct
os
e 
co
nt
en
t
 
Figure 8. Lactose content of different parity numbers during autumn. 
 
 
 
 
 
 
 
 Table 4.11. Lactose content of colostrum for the different parity numbers 
determined on the first, second and third day after delivery during the 
winter season. 
Parity number Days of colostrum  
Means 
(%) 
1 
1 6.60 
2 8.60 
3 7.20 
Mean 7.50 ± 0.80 
2 
1 - 
2 - 
3 - 
Mean - 
3 
1 1.06 
2 5.90 
3 4.40 
Mean 3.80 ± 2.00 
4 
1 24.00 
2 9.70 
3 12.50 
Mean 15.40 ± 6.20 
5 
1 1.00 
2 2.90 
3 3.40 
Mean 2.40 ± 1.00 
6 
1 - 
2 - 
3 - 
Mean - 
7 
1 - 
2 - 
3 - 
Mean - 
10 
1 7.50 
2 4.70 
3 4.60 
Mean 5.60 ± 1.30 
Overall mean 6.90 ± 4.60 
 
Overall mean of protein during all parities 
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Figure 9. Lactose content of different parity numbers during the 
winter. 
 
 
 
 
 
 
 
 
 
 Among the days within parity (Table 11), lactose content was 
increased from the first day to the second day for some parities and 
was decreased from the first day to the second day other parities. In 
the highest increase was observed in parity 3, where lactose content 
was increased from 1.10 in the first day to 5.90 in the second day. On 
the other hand, the highest amount of reduction was observed in parity 
4, in which lactose was reduced from 24 in the first day to 9.70 in the 
second day. With respect to the overall mean (Table 12), significant 
differences were obtained among parities. The overall highest lactose 
content 8.50 was recorded for parity 3, while the lowest value 3.69 
was recorded for parity 5. Among the days within parity, the overall 
lactose content was increased from the first day to the second day in 
parity 1, 3 and 5, whereas it was decreased from the first day to the 
second day in parity 4 and 10. Regarding the seasons, the highest 
value 7.10 was recorded for the autumn. It was not significantly 
different fro 6.90 which was obtained in the winter, but was 
significantly greater than 3.40 recorded for the summer. Also the 
difference between the winter and the summer was significant.  
 
 
 
 
 
 
 
 
 
 
 Table 4.12. Overall lactose content of colostrum for the different parity numbers 
determined on the first, second and third day after delivery. 
Parity number Days of colostrum 
Means 
(%) 
1 
1 5.20 ± 1.50 
2 6.10 ± 2.30 
3 5.40 ± 1.30 
Mean 5.57 ± 0.30 
2 
1 - 
2 - 
3 - 
Mean - 
3 
1 9.22 ± 9.40 
2 10.10 ± 6.70 
3 6.30 ± 3.90 
Mean 8.50 ± 1.60 
4 
1 10.30 ± 9.70 
2 5.93 ± 2.70 
3 7.10  ± 3.80 
Mean 7.80 ± 1.80 
5 
1 2.40 ± 1.40 
2 3.70 ± 0.80 
3 4.97 ± 2.20 
Mean 3.69 ± 1.00 
6 
1 - 
2 - 
3 - 
Mean - 
7 
1 - 
2 - 
3 - 
Mean - 
10 
1 5.85 ± 1.70 
2 4.25 ± 0.50 
3 5.65 ± 1.10 
Mean 5.25 ± 0.70 
Overall mean  
Overall mean of protein during all parities 
 
 CHAPTER FIVE 
DISCUSSION 
 
 In the present study the chemical composition of colostrum 
collected from 24 experimental animals showed a wide variability in 
protein, fat and lactose contents. 
5.1 Protein 
 Protein is important for the growth and immunity of the young 
claves. 
 Hadjipanaylotou (1995) showed a curved relationship with 
respect to CP during first 11 days past partum. Protein during this 
period consists of great amounts of casein and globulins. The high 
proportion of Ig in colostrum provides the young calve with sufficient 
of this protein to develop a passive immunity system against common 
calf hood diseases. 
 The results obtained in this study are in agreement with the 
result reported by other research workers, Arguello et al. (2005) 
reported that the total protein decreased quickly from birth until 2 
days post partum 7.9-5.4%. After that it continued declining at lesser 
rate until 132 post partum.  
Also Lidia et al. (2002) reported that the protein content 
decrease with time 12.4-5.1%. 
Similarly Tsioulpas et al. (2008) reported that the total protein 
in colostrum declined rapidly from16.1 at day 1 to 5.43 on day 2 and 
then continued to decrease until 30 day. 
 Furthermore, the high protein content observed decrease during 
early post partum was not unusual and has been reported before 
(Foley et al., 1972; Sodhi et al., 1996). 
Zarcula et al. (2010) reported that protein decreased by 
increased in parity numbers that take partial same with the present 
study. 
With respect to the variation between parities, the obtained 
results of the present investigation is in agreement with the findings of 
Zarcula et al. (2010), who indicated that the protein content of 
colostrum was influenced by the parity number in four cow's breeds. 
 The significant differences observed between the different 
parity numbers during the summer indicated that the parity number 
had effect on the protein content of colostrum. There was no definite 
pattern of interrelationship between the parity number and protein 
content. In addition, variation was detected between days within 
parity, indicating that the day after delivery had influence on protein 
content. The highest value was recorded in the first day for each 
parity. Also variation were detected in protein value in the first day for 
the different parities, indicating that protein content was influenced by 
the day and parity number interaction. Difference between days 
further indicate that day play a great role in protein content.  
 The highest reduction in mean protein content was observed 
between the first and second, while low reduction in the value was 
observed between the second and third day. The variation in the 
magnitude of reduction from one day to another indicated that the 
change in value was affected by the parity number. The reduction in 
 protein between the first and second day ranged between 45-76%, 
while it had not exceeded 43% between the second and third day. 
Similarly significant differences between parities were detected 
in autumn. However, the protein content was higher in autumn than in 
the summer. Also no definite pattern between protein content and 
parity umber was obtained. The significant differences between days 
further indicated that the role of day on protein content was important 
and continued over seasons. Also decrease in protein content between 
days was observed. Again the great reduction occurred between the 
first and second day; it ranged between13-83%, indicating that the 
change in value was affected by both the parity number and season. 
However, the fluctuation in protein content between the second and 
third day was less than that observed in the summer. The high mean 
protein for autumn indicated that the content was affected by the 
season. 
5.2 Fat content 
 The results obtained in this study are in agreement with the 
results of others researcher worker. Arguello et al. (2005) reported 
that fat was increased during the first 24 hr then it was decreased. 
 Furthermore, the results of the present study partially agree with 
the findings of some investigators. Elstrand et al. (2002) declared that 
no effect on the fat content. The value ranged from4.6 at 0.6 hr to 4.3 
at 80 hr. also Zarcula et al. (2010) reported that fat content in 
Romanian black and white breeds decreases with the increase in parity 
number i.e. in parity 2 the value 9.04 in parity 3 the value 8.34 while 
in parity 4 value was 5.97, this agreement partially with the present 
study. 
  Arguello et al. (2005) declared that variations in fat content 
from birth until 132 h were significant statistically. The principal 
characteristic of colostrum fat was increased during the 24 hr post 
partum, after which it was then decreased.   
 The significant variation in fat content between parities during 
the summer indicated that the level of fat content was influenced by 
the parity number. There was no definite pattern between parity 
number and fat content. The highest value 7.1 was recorded for parity 
2 whereas the lowest value 1.97 was recorded for parity 1. 
Furthermore, the influence of day after delivery on fat content was 
quite evident. However, variation among days had not followed a 
particular pattern, as it was decreased from the first day to the second 
day in some parities while it was increased from the first to the second 
other parities.  
 The influence of parity number on fat content was also observed 
during autumn, where fat content ranged between 1.5 and 6.23. 
Similar to results during the summer there was no definite pattern 
between parity number and fat content. During autumn fluctuations in 
fat content were observed between days, indicating that it was affected 
by the day after delivery. The change from one day to another had no 
showed a definite pattern. For some parities it was increased from the 
first day to the second, while for other parities it was reduced from the 
first to the second day.  
 The effects of parity number and days after delivery on fat 
content during the winter season were similar to those obtained in the 
summer and autumn seasons.  
  In comparison with the protein content, fat content was not 
significantly affected by the season, as there were no significantly 
differences between seasons. Its value was 5 in the summer, 3.6 in 
autumn and 4.2 in the winter season. 
5.3 Lactose 
 The results of the present study are in partial agreement with the 
results reported by other investigators. Argullo et al. (2005) indicated 
that lactose increased from3 at birth to about 4.9 after 132 hr post 
partum. Effstrand et al. (2002) reported slight increase from3 to 3.8, 
from birth to 80 hr after birth. Also Tsioulpas et al. (2007) showed 
that lactose content increased from 2.7 on the first day to 3.5 on the 
third day. Regarding the effect of parity number on colostrum lactose 
content Zarcula et al. (2010) indicated that the chemical composition 
was influenced by the parity number.  
 During the summer significant differences were observed 
between different parity numbers, indicating that of the parity number 
had an effect on lactose content. However, there was no evidence that 
there was a relationship between parity numbers and lactose content. 
 In addition, variation was detected between days after delivery 
within each parity, suggest that the day after delivery had an influence 
on lactose content. The highest value was recorded in third day for 
most of the parities. 
 Also the significant variations during autumn indicated that the 
parity number had an important role in determining the lactose 
content. However, no definite pattern was detected between lactose 
content and parity number. In addition, the significant differences 
 between the days also indicated the involvement of days in 
determining the level of lactose. Similar to the pattern observed during 
the summer and autumn seasons, the influences of parity number and 
days after delivery on lactose content were further confirmed by the 
results obtained during the winter season. The comparison of means 
indicated that lactose content was significantly affected by the season. 
 By return to the results which obtained in this study compared 
by other researcher there were some different according to many 
factor's breed, feed, programme of management. Analysis procedure 
technique skill environmental factors, age of animals and parity order. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
CONCLUSION AND RECOMMENDATIONS 
 
Conclusion 
 The present study was carried out to investigate the effect of 
parity order and seasons on chemical composition of colostrum during 
first three day after parturition. 
 Data were collected from 24 lactating cows in different parity 
numbers during the period September 2009 to September 2010. Based 
on the result obtained the following conclusions can be drawn: 
1. Protein was significantly affected by seasons. 
2. Protein influenced by parity number. 
3. Protein content affected by day after devilry and the highest 
protein obtained during first day. 
4. Fat content was significantly influenced by the parity number. 
5. Fat content was also significantly affected by day the after 
delivery. 
6. However, the fat content was not influenced by the season. 
7. Similarly lactose level was significantly affected by the parity 
number, the season as well as the day after delivery.  
 
 
 
 
 Recommendation   
 It is recommended that the importance and necessity of 
colostrum feeding immediately after birth to new calf and must be 
applied the following: 
1. Colostrum should be fed immediately after birth to ensure 
feeding the required quantity. 
2. Periodical assessment of colostrum for determining the level of 
immunogloublins, surplus colostrum can be frozen for nourish-
ing calves whose mothers produce low quality colostrum. 
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